INTRODUCTION CASE REPORT
Staphylococcus aureus (S. aureus) is the predominant causative organism in long bone osteomyelitis while mandibular osteomyelitis is usually considered a pol ymicrobial disease. 1 It is well established that Staphylococci spp may contribute to the development of peri-implantitisalthough a disease of different aetiology -with a 69% prevalence of Staphyloco cci spp at failing dental implants and a third yielding S. aureus. 2 Recovery of S. aureus from IPLs is rare with one reported case from an obvious source. 3 In addition, retrieval of S. aureus from dento-alveolar abscesses and one case of localised alveolar osteitis has been reported. 4 A case report is presented of an IPL, the successful management of which included the removal and subse quent replacement of an implant.
A 73-year-old Caucasian female was referred for the provision of dental implants to aid retention of full lower dentures. The patient had worn the same lower denture for 20 years and replace ment dentures were not accepted by the patient. The patient had been a lifelong non-smoker, was otherwise healthy and was taking no medication. Following examination and radiographic assess ment an atrophic Class V ridge was diagnosed in the mandible, and a deci sion was made to place implants in the canine regions in accordance with the McGill consensus statement on over dentures. 5 Treatment was provided under intravenous sedation. While adhering to standard cross infection control meas ures, one Straumann titanium implant was placed in both lower canine regions following the exposure of bone via the minimal raising of separate muco periosteal flaps. Good initial mechani cal stability was noted. Post-operative instructions, analgesia and chlorhexi dine 0.2% mouth rinse were provided for daily use.
At review, six days post-opera tively, the patient was pleased with the outcome, and oral hygiene was con sidered to be good. A postoperative OPG was obtained; left implant area detail is shown in Figure 1 . Ten days post-operatively one of the cover screws was lost and replaced the same day. No further problems were reported by the patient. However, seven days later (17 days post-operatively), the patient was seen at a local district general hospital complaining of an acute gnawing pain in the chin on the left side. She was pre scribed penicillin and while the symp toms responded initially, they returned with increasing intensity the following fortnight at which point she presented to the Oral Surgery Department. The pain was again described as a gnawing abscess-like pain which occasionally throbbed and radiated to the lip on the left side. This did not respond to anti microbial therapy. A further left side panoramic view was obtained which approximately 40% more osseous revealed a radiolucency apical and disdefects that OPGs. 12 In practice, how tal to the left implant indicating an IPL (Fig. 2) . No communication was detected between the mucosa and apex of the implant, indeed the implant was consid ered to be firmly retained within the bone.
The following day, the painful symptoms were worsening and a bilateral swelling of the lower lip was obvious. The implant was then removed, upon which there was a purulent discharge of creamy pus and consequent immediate reduction in pain. A diagnosis of acute osteomyelitis was made and flucloxacillin was empirically prescribed. Bacteriological identifi cation of the pus revealed a yield of S. aureus. On review two weeks subsequently, it transpired the patient had not taken the flucloxacillin due to the reduction in pain and resolution of her lip swelling almost immediately following implant removal. Eight weeks later a further implant was placed in the previously removed implant site. This was success fully used as an overdenture retainer four months later.
DISCUSSION
A previous report of osteomyelitis 3 sub sequent to implant therapy stemmed from placement of a titanium implant into an immediate extraction socket to which infection tracked from an adja cent tooth. Retained root tips have also been cited as a nidus of infection. 6, 7 In an IPL the source of infection is most frequently associated with endodontic pathology affecting an adjacent tooth. 6 Haematogenous infection 8 has also been referred to in relation to early failure of an implant, although there are growing doubts concerning this mode of spread. 9 Haematogenous seeded osteomyelitis in the long bone metaphyseal plate is rec ognised in the elderly patient. 1 IPLs are rare, with a prevalence of 0.26% 10 usually in dense bone 7 such as the mandible. Characteristically peri apical bone rarefaction is a sign of early failure 7 and there may be no evi dence of bacterial infection. 11 Although there was no indication of this on the pre-operative OPG radiograph, in our patients' case no intra-oral fi lms were taken which may have allowed greater acuity as periapical radiographs detect ever, this is difficult to achieve in the edentulous patient.
The symptoms must be immediately recognised, radiologically assessed and rapidly surgically managed to decrease tissue damage 6 and pain. If mobile, the implant should be considered to have failed and be immediately removed. 10 Treatment may include meticulous deb ridement for removal of the infectious source, 13 although complete debride ment is technically difficult and may necessitate removal of the implant. 6 If debridement is attained, it may be fol lowed by application of a bacteriostatic agent. 9 Treatment should be carried out within one month of IPL onset, 6 although small inactive (non-infective) lesions can be monitored. 10 It is likely that in our patient's case the virulence of the bacteria involved meant there was a rapid advancement to osteomyeli tis within two weeks of implant provi sion and with minimal signs of failure prior to this.
There are many possible sources of bacterial contamination during implant surgery including the surgical instru ments, gloves, air in the operating room, air expired by the patient, saliva in the oral cavity, or the peri-oral skin. 7, 8 Although there is a possibility of poor surgical technique being the cause of infection in this case, we believe that there was standard and meticulous aseptic technique used. We propose that the isolation of colonies of S. aureus from the infected wound site indicates the infection was likely due to com mensal pathogens. Indeed analysis with oral swabs, aspirates and oral rinses 4 show that elderly patients may more frequently harbour S. aureus in their mouths than previously suspected. 14 Frequency of isolation of Staphylococcus spp may be age related 15 and it is regu larly recovered from denture plaque. 16 S. aureus colonises denture surfaces and is not eliminated with standard denture cleansers. 4 Rinsing with chlorhexidine has been found to decrease infective complications during the implant sub merged period, 17 however, S. aureus may have a particular avidity to titanium surfaces. 18 Immunological factors may also be involved. 19 The surgeon's utmost care in not infecting the implant prior to implantation is paramount and the chance of contamination by the saliva can be reduced. This can be augmented by methods such as decreasing salivary flow with atropine, ensuring the patient is in a supine position, protection of the surgical site by orally pedunculated flaps and using separate aspiration tips for saliva and the surgical site 20 may be employed. Research is required into the likelihood of oral commensal bacteria causing infection in subsequent cases such as this. Colonies may be typed and oral commensal cultured and matched. There may be a case for the re-mak ing of existing old dentures in patients prior to implant surgery in order to decrease the salivary concentration of S. aureus. 
